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Improved Rotary Cuttiiig Mechanism 



Wc, MasseY'Ferguson Inc., fonncrly 
named Massey-HarriS'Ferguson Inc., a 
Gorpoxation organised imider the laws of the 
State of Maryland, one of the United States 
5 of America, of 1721 Packard Avenue, Racmc, 
Wisconsin, United States of America, do 
hereby declare die invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
10 be particularly described in and by the foUow- 
ing statement: — 

This invention relates to rotary cutting 
mechanisms of the pivoted knife type such as 
are commonly employed in forage harvesters, 
15 In most rotary cutting medbanisms of the 
type stated, it is desirable that the mechanism 
has substantial momentum as it rotates, in order 
to .produce a so-called flywbed effect,** for 
the obvious purpose of smoothing out varia^ 
20 tions in power rcquircmcnte. This is especially 
true in a cutting mechanism .of a forage har' 
vester because of die large variations in the 
rate of feed of die crop material to be chopped, 
which variations would otherwise cause fluctua' 
25 tions in die speed of the mechanism. Such 
speed fluctuations are detrimental to odier 
functions of die mechanism, for example, die 
delivery of the chopped material. 

Obstacles, such as pieces of wood or stwies, 
30 are frequently fed into the cutting mechanism 
widi the . crop material The impact imposed 
on the m«:hanism when it encounters such, an 
obstacle increases dirccdy widi die momentum, 
or moment of inertia, of die rotating mechan- 
35 ism. If the mechanism is made heavier to 
minimize damage • to . itself, the moment of 
inertia is dius increased and the problem is 
aggravated. It is impossible, due to practical 
considerations, to design a cutting mechaiiism 
40 of such rigidity and strength as to be safe' 
guarded against damage regardless of the 
nature of obstacles to be encountered. 

It is an object of the present invention to 
provide a cutting mechanism of the type stated, 
45 in which a pivoted knife assembly of relatively 
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low inertia is provided and in which the loca^ 
tion of die pivot is such as to allow sufficient 
rearward motion of the knife to give adequate 
clearance for obstacles and at the same time 
provide a sufficient forward urge to hold the 
knife assembly in its normal cutting position 
against die normal cutting reaction of die crop 
material. 

Therefore die invention is a rotary cutting 
mechanism comprising a body which is rotat' 
ble about an axis and at least one knife 
assembly which has an outer cutting edge and 
an inner pivotal connection widi said body; 
and a stop which is provided on said body so 
as to be engaged by said assembly in the rota' 
tion of the body in order to determine the 
cutting position of the assembly, the arrange^ 
ment being sudi that the centre of gravity of 
the assembly is disposed to the rear of the. 
radius from said axis through the pivoted con- 
nection so that die centrifugal force will uiTgc 
the assembly to maintain die engagement widi 
the stop during normal cutting. 

Preferably, the knife edge is disposed at a 
substantial distance to the rear of said radius 
to ensure that whenever a. knife strikes an 
obstacle in the crop material being chqpped, 
so that the knifed • assembly swine&- rearwards 
relatively to the rotating body, t£e knife will 
move inwards quickly into a position giving 75 
ample clearance for die obstade. 

An *«mp1e of the cutting mechanism is 
shown in the accompanying drawings, in 
which:-— 

Fig. 1 is a side elevation pardy in section, of 
the rotary cutting mechanism of a forage har' 
vester, tie section being on the Hne 1—1 of 
Fig. 2, which is a rear elevation partly in sec- 
tion, of die mechanism. 

'The mechanism shown includes a so-called 
** chopping cylinder" C, which is a rotary 
kmfc-carrying body that is rotatably mounted 
by its shaft 10 in any suitable support struc' 
turc. A sprocket or pulley (not shown) is 
usually secured to shaft 10 for transmitting 90 
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power from a power source (not shown) and 
driving the c^dinder at high speeds. In the 
example, the support structure comprises vcr' 
tical angle members 11, 12 and 13 ; transverse 
5 members 14, 15, 16 and 17; and longitudinal 
angle members IS, 19, 20 and 21. These mem- 
bers are all rigidly secured together by bolts 
22. A sheet metal housing con^xises end walls 
24, 25 and arcuate portions 26, 27 which 
10 enclose a substantial portion of the cylinder. 
Two transversely arranged angle members 29, 

30 are rigidly secured at their ends to the 
members 11 and 12 and they have a feed plate 

31 secured by bolts 31a. Crop material is fed 
15 over the plate 31 and through the itJet opm' 

ing formed by the adjacent edges 32, 33 of the 
arcuate ijortions 26, 27 respectively. A con' 
ventional shear bar 35 is secured to tlie angle 
30, the bar being adjustable up and down by 

20 a screw device indicated conventionally at 35a 
in Fig. 1. The shear bar co-operates v^ 
knives 40 on the cylinder C which cut the 
crop material as it passes over the shear bar. 
The cut material is then carried by the knives 

25 40 and scoop-shaped transverse plates 41, more 
fully referred to herinafter, along die housing 
portion 27 and is thrown dierefrom through a 
disdiaige opening provided between the ends 
43, 44 of the housing portions 26, 27 rcspec- 

30 tively. The discharge opening may be in com- 
munication with a delivery spout (not showi^ 
which guides the material moving at a high 
speed through said opening, into a xeceptade. 
In the example, the cylinder C is of moder- 

35 atdy narrow widdi as Fig- 2 shows. Hbwcw, 
Ae invcnticm is equally applic able to wider 
cutter cylinders and also to die extremely nar- 
row flywheel type of cutting mechanisms. As 
shovra, a pair of hubs 45, 46 are spaced axially 

40 along the shaft 10 and they are fixed to it by 
keys 47. Secured to an annular central flange 
48 of each of the hubs 45, 46, by bolts 49, 
diere is a pair of parallel, spaced plates 50, 51. 
Hiese hubs and plates, with the shaft 10, form 

45 a rotatable body 52. Between the plates 50, 51 
forming bodi pairs there arc swingably 
mount^ four identical knife assemblies^ 53. 
The arms 55 of the knife assemblies are pivot' 
ally mounted at Aeir inner ends on pins 56 

50 which extend through holes in the plates 50, 
51 and arc held by cotter keys 57. TTie 
cylinder is rotatable in the direction indicated 
by the curved arrow in Fig. 1 and the knife 
assemblies 53 are limited as regards movement 

55 in diis direction relative to the body 52 by stop 
pins 59, whidi also extend through holes in tKe 
plates 50, 51 and are held by cotter keys 60. 

The plates 50, 51 are cut away as at 62 so 
as to permit the knife assembly to swing back- 

60 wardly farther, as shown in dotted lines in 
Fig. 1 dian it would otherwise be able to and 
thereby obtain more clearance between the 
knife 40 and Ae shear bar 35 ^en an obstacle 
is encoimtered. 



Associated arms 55 on Ae hubs 45, 46 are 65 
held together by the knives 40, which arc 
secured to the outer ends of the arms by bolts 
63 screwed into the arms 55. The plates 41 
also are rigidly secured to the associated arms 
55 by screws 64. Hie plates 41 not only make 70 
the knife assemblies rigid, due to the curved 
cross secticmal ^pe, but also ensure positive 
delivery of the chopped material and preclude 
any material from psasing over the backs of the 
knives and thershy losing speed. Each plate 41 75 
can be made relatively heavy and rigid vdiile 
each knife 40 can be made of lighter material. 

Each knife assembly 53 can be considered as 
a single integral unit comprising the members 
40, 41 and 55. The centre of gravity through a 80 
cross section of the assembly is at the pcmt G 
shown in Fig. 1. It vnH be noted that in the 
cutting position diown, i.e., when the arms 55 
are against their stop pins 59, the centre of 
gravity is disposed at a considerable distance 85 
behind the pivot bolts 56, considered in the 
direction of rotation ; that is to say, the radial 
arrow V through die centre of gravity G 
makes a considerable angle behind the radius 
R through the axis of pivot. It will be seen in 90 
Fig. 1 that the arms 55 are bulged consider- 
ably rearwards to give the desired disposition 
of the point G. Moreover, the cutting edge 70 
of die Imife is also at a considerable distance 
behind die radius R, or in other words behind 95 
the pivot 56. In operation the centrifugal foxce 
acting on die knife assembly in the direction 
of the arrow V produces on the knife assembly 
a forward turning moment which urges the 
assembly to occupy the cutting position in 100 
which die arms 55 engage and b^r against the 
stop bolts 59. The arrangement is such that 
imder normal chopping conditions the centri- 
fugal force holds the cutting assembly in tHe 
correct cutting position. In Fig. 1, the reaction 105 
of the crop to &e cutting force is indicated by 
the arrow S. 

In the event that impact by an obstacle 
imposes cm die knife assemUy a force in die 
direction of die arrow S so great as to over- 110 
come the holduig effect derivid from the cen' 
trifugal force, the knife assembly will swing 
rearwards and the knife edge 70 will retreat 
inwards from its normal circular path at a 
large angle, so that considerable clearance frcon 115 
die shear bar 35 is ensured. 

In designing the cutting mechanism for 
maximum efficiency and economy, it is desir- 
able to provide a ^f e assembly of low inertia 
and widi sufficient clearance between the knife 120 
and shear bar when necessary, and to provide 
for a forward urge due to centrifugal force 
sufficient to hold the knife edge in cutting 
position imder normal conditions. The prim- 
ary factoiB, therefm, to be considered in sudi 125 
a design are the mass of the knife assembly, 
the radial distance of the pivot 56- from the 
axis of rotation, the radial distance of the 
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centre of gravity G from the axis of rotation 
and from the pivot, and the distances of the 
centre of gravity G and the knife edge rear' 
wards from the radiiis R passing throu^ the 

5 axis of pivot. 

The momentmn of each knife assembly in 
its circular path is small oompaied with the 
angular momentum of the entire cutting 
cylinder, so that any damage due to a knife 

10 striking an obstacle is minimised or avoided. 
However, dean and positive cutting action is 
not sacr&oed because the knife will maintain 
its cutting position under normal shearing 
forces. 

IS With a cutting mechanism made in accord' 
ance widi this invention, light weight and rela' 
tively inexpensive fcaives may be utilized 
because the damaging impact to the knives 
decreases as their weight decreases. Frequency 
20 of knife replacement as well as sharpening is 
correspondingly reduced. Alternatively, the 
knives may be heavy for heavier work, 
although the body portion of the cylinder may 
be of light weight constructkm because impact 
25 forces are generally not of serious consequence 
with a mechanism made in accordance with 
diis invention. 
WHAT WE CLAIM IS 
1. Rotary cutting medianism of Ae type 
30 stated comprising a body whidi is rotatable 
about an axis, at least one knife assembly 
which has an outer cutting edge and an inner 
pivotal connection with said body and a stop 
^diidi is provided on said body so as to be 
35 engaged by said assembly in the rotation of the 
body in order to determine the cutting position 
of die assembly, die arrangement being such 
that die centre of gravity of die assembly is 
disposed to the rear of die radius from said 
40 axis throu^ the pivotal oonnection so that the 



centrifugal force will urge the assembly to 
maintain engagement with the stop during nc»:^ 
mal cutting. 

2. Rotary cutting mechanism according to 
Claim 1, in which the knife edge is disposed at 45 
a substantial distance to the rear of the radius 
throu^ the pivotal connecti(Hi. 

3. Rotary cutting mechanism according to 
Claim 1 or 2, in whidi the knife assembly 
comprises two axially ^aced arms, the inner 50 
ends of which have pivotal connections with 
hubs on a rotary shaft and the outer ends of 
which are rigidly interconnected by the knife, 

4. Rotary cutting mechanism according to 
Claim 3, in which the arms are each formed 55 
with a pronounced rearward bulge to ensure a 
substantial rearward disposition of the centre 

of gravity. 

5. Rotary cutting mechanism according to 
Claim 3 or 4 in which the knife assembly 60 
indudes a scooplilce plate rigidly securix^ the 
arms togedier. 

6. Rotary cutting mechanism according to 
any preceding claim in which the rotatable 
body is equipped widi a number of pivoted 65 
knife assembles all co^erating with a shear 
bar. 

7. Rotary cutting mechanism of the type 
stated substantially as hereinbefore described 
with reference to and as shown in the acoom' 70 
panying drawings. 

H. D. FTTZPATRICK & Co., 
Chartered Patent Agents, 
94 Hope Steet, 
Glasgow, C.2., 
and 

8-3 Gray's Inn Square, London, W.C.I 
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/ SHEET r;,,- drawing is a reproduction of 
tile Onginal on a reduced scale. 
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